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Abstract. This study tries to analyze the most common causes and the variables 
with the greatest influence on the occurrence of occupational accidents in Spain. 
Specifically, it focuses on the two sectors with the highest incidence rate in oc-
cupational accidents in our country, the construction and the manufacturing sec-
tors. The objective of this study is to find out what relationships exist between 
the accidents that occur in both sectors, trying to find similarities and differences. 
These relationships may be useful to understand them and to be able to take more 
effective actions in order to prevent accidents in the future. 
To address the mentioned objective, a database provided by the Ministry of Labor 
and Social Economy, which contains all the accidents registered in the Delt@ 
system of the ministry from 2009 to 2018 has been used. After exploring the 
database, several variables have been analyzed with the data mining technique of 
decision trees. Throughout the study, obtained results provide useful information 
for both sectors and might be useful for decision-makers when making decisions. 
Keywords: Occupational accidents, Health and Safety, Information Systems, 
Construction Sector, Manufacturing Sector, KNIME platform. 
1 Introduction 
“Accident at work” is defined as a discrete occurrence in the course of work which 
leads to physical or mental harm. The phrase “in the course of work” means “while 
engaged in an occupational activity or during the time spent at work” [1]. Occupational 
accidents are a problem that affects all work sectors. All of them involve a high human 
and economic cost both for companies and society, although not all of them are of the 
same severity [5]. 
Every year in Spain it is usual for half a million work accidents to be exceeded and 
the numbers do not seem to be improving along the years. This indicates that there is a 
tightness around occupational risk prevention, probably due, in part, to the fact that 
accident studies do not evolve either in the way they analyze the variables that affect 
them. 
Theoretically, the safety and health of a worker are guaranteed by the law. This im-
plies an obligation for companies and competent government agencies to ensure com-
pliance with this guarantee, ensuring the integrity of the workers in the exercise of their 
profession.  
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Among all the characteristics and circumstances that surround occupational acci-
dents, some such as the sector, the size of the company or the type of place in which it 
occurs, as well as the form of the accident and its severity become more important 
factors for its analysis. 
Specifically, the construction and the manufacturing sectors have the highest inci-
dence rates of all labor sectors [6], [7]. In Spain, construction doubles the mean of the 
other sector indices and it is followed by manufacturing industry. Likewise, it is in these 
sectors where the accidents are generally more serious. 
Therefore, the object of this study is based on the application of data mining tech-
niques and data analysis to compare both mentioned sectors in order to learn more about 
previous workplace accidents. These techniques allow to contemplate a large number 
of possible variables related to each accident and allow to find relational patterns be-
tween them [8]. 
This study may be useful for preventing accidents in a more effective and specific 




This study proposes the use of data mining techniques to obtain relevant information 
from the accident data set, which contains a high number of variables (58) which char-
acterize the occurrence of each of the occupational accidents that are collected. The 
database has been provided by the Ministry of Labor and Social Economy and it con-
tains the accidents that occurred in Spain between 2009-2018. As mentioned above, 
around half a million work accidents occur each year, so that in the data set there are 
about 6 million cases, each with its 58 associated characteristics. 
 
2.1 Dataset and preprocessing 
The data set has a size that implies a considerable computational demand for its analy-
sis. The registered cases take place in all the professional occupations registered in the 
CNO (national classification of occupations) of 2011 and for all the economic activities 
included in the CNAE 2009. For the realization of this study, the data have been filtered 
using the codes of occupation in order to allocate activities belonging to the construc-
tion and manufacturing sectors, the most related to the field of engineering and the most 
affected sectors.  
The table of the file that contains all the cases is organized with each accident ap-
pearing in the rows and each of its associated variables in 58 columns. Likewise, there 
is a dictionary file where the encodings of the different variables are collected, indicat-
ing their meaning. 
To work with the data set, the KNIME data mining platform will be used [10]. It is 
an open-source software designed to facilitate the extraction of knowledge from 
2 15th_ICIEIM_CIO2021, 057, v3 (final): ’A comparison of occupational accidents in the . . .
3 
databases that presents an intuitive work environment. The platform has a large repos-
itory of nodes that function as black boxes that have different implemented algorithms. 
These nodes are included in the workspace forming the workflow. This workflow is 
composed of nodes that perform diverse operations on the data according to the analysis 
needs. 
The first step consists of loading the database obtained in .csv format to proceed with 
its study. Following a cleanup operation for the data set for both sectors is performed. 
Although it is not very frequent, there are incomplete data in the table provided by the 
ministry, so that these cases cannot be reliably evaluated. 
After that, a filtering operation is carried out with the aim of filtering the accidents 
corresponding to construction and manufacturing sectors. Then, the database is reduced 
from almost 6 million (5,920,749) to a total of 1,744,252 cases belonging to the men-
tioned sectors, which again filtered by the same type of node to separate construction 
and industry, obtaining 704,681 cases and 1,039,571 cases, respectively. 
 
 
3 Individual Analysis of Selected Variables 
Among all the variables of the accidents, a group of them will be selected to be the 
focus of the study. These variables are those that usually appear in research studies like 
this one as influencing the occurrence of accidents [6]. By analyzing the following var-
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In general terms, the results are similar in both sectors. However, a difference can be 
seen between the younger and older workers for each sector. Younger workers are more 
prone to accidents in manufacturing sector, meanwhile older workers are more prone 




Fig. 2. Relative occurrences along the week and the day for each sector. 
 
These graphics reveal that accidents do not always happen, but there are concentrated 
in days and time slots. It is important to take in consideration these “black spots” in 
order to act more conscientiously.  
 
3.3 Physical activities and Type of contact 
The following variables provide us with the information regarding what exactly the 
victim was doing at the exact time of the accident and how the victim was hurt. 
 
Table 1. Relative occurrences of most common physical activities. 
 
Relative occurrences (%) 
Actions Construction Manufacturing 
Hand-hold, grasp, hold, put-on a horizontal plane 20.51 24.19 
Walk, run, go up, go down, etc. 19.57 14.97 
Working with non-motorized hand tools 14.56 12.27 
 
More than the half of all accidents in both sectors are caused by trivial activities, which 
ones should not imply a major risk for the workers by themselves. 
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Table 2. Relative occurrences of most common types of contact. 
 
Relative occurrences (%) 
Type of contact Construction Manufacturing 
Physical overexertion 35.76 35.07 
Hit on or against, as result of a worker fall 13.76 9.69 
Hitting or tripping over a stationary object 8.73 7.93 
 
The most common type of contact suffered by the workers, representing more than the 
third part of all causes, is the same for both sectors. This cause of damage is a common 
consequence of various physical activities presented before. 
 
3.4 Type of contract 
 
Fig. 3. Most accidented types of contracts for each sector. 
As the graphic shows, the ratio of the two more common types of contracts for each 
sector are inversed. Fixed term contracts are the most common contracts of the workers 
in the most accidented sector. 
 
4 Multivariable Analysis with decision tree technique 
The following analysis will evaluate the variables contained in the data set to determine 
which ones are the most relevant to predict the accident severity. To do this, decision 
tree technique which is a supervised data mining method that can serve as an effective 
tool for multivariate data analysis is used [11]. The technique creates a top-down 
branching structure, consisting of a root node that is split into a number of branches. 
This technique provides simplicity and ease of interpretation of the results, allowing 
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them to be evaluated from the beginning to the end of the tree visually node by node. 
Furthermore, decision trees are useful for our evaluated dataset which contains both for 
quantitative and qualitative variables. 
Different techniques of decision trees modeling have been tested. The one with the 
best success rate have been the Gain Ratio technique with no pruning for both sectors. 
With this technique, a result with 88% of accuracy has been obtained. 
Figure 4 shows a portion of the decision tree obtained, as an example, from the eval-
uation of occupational accidents in the construction sector. Following, the results ob-
tained for both sectors are detailed. 
 
Fig. 4. A part of the obtained decision tree. (*Note: Mortal=mortal, Grave=serious, Muy 
grave=very serious,) 
Construction. The results obtained for the most accidented sector of all have been quite 
curious. There are three main variables selected by the algorithm to predict when the 
accident will be deadly. The first one is referred to the deflection, which is the setback 
in the action that caused the accident. In this regard, 79,2% of accidents caused by a 
non-registered deflection will be deadly. The second factor, the age, seems to be even 
more important. When the worker’s age is over 38 years, the probability of the accident 
to be deadly increase to 82,6%. Finally, the third important variable has been the 
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physical activity. If the worker was walking, running, going up or going down, the 
probability of the accident to be deadly increase to 88%. 
Manufacturing. In the manufacturing sector, different results have been obtained. The 
material agent associated with accident becomes the more influent cause in fatal acci-
dents. The number of codifications included in the prediction involves several material 
agents, thus is not a very specific result. The last important factor in the prediction of 
mortal accidents in the manufacturing sector is, as it was in construction, the physical 
activity. Once again, if the worker was walking, running, going up or going down, the 
probability of the accident to be fatal increase to 84% for the manufacturing sector. 
5 Conclusions 
Overall, the results obtained for both sectors are similar, although interesting differ-
ences have also been found.  
Regarding to the age, greater differences have been observed among workers injured 
according to their age in evaluations relating to the construction sector, while in indus-
try this variable has not been so influential. 
 Regarding the temporality variables, more relevant information has been obtained 
by evaluating them in the short term. The assessment of the accident concentrations on 
the days of the week and the hourly sections of the day, rather than of the occurrences 
for the days of the month and the months of the year. With the information obtained 
from the time slots and the days of the week, apparently more valuable information has 
been obtained regarding the prevention, being able to establish in a clearer and more 
focused way possible preventive actions on the days of the week and time slots that can 
be considered "black spots". In this regard, both sectors have presented fairly similar 
results, with the greatest difference being found in the results obtained for night work, 
where the accident rate in construction far exceeds the industry rate. 
In relation to the most frequent and relevant causes of accidents for both sectors 
evaluated through multivariate analysis, it has been observed that human error is in 
most cases the main cause of the accident. Work activities that may seem more trivial 
tend to cause the highest number of accidents in both sectors. 
The results obtained through the decision trees are also striking, where the ramifica-
tions and results of greater success in the prediction for the construction sector have 
been obtained for deviations not collected by the Delt@ system, a result that is not 
given for the industry sector. 
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